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AppLNo. 10/196,920 

Aindt dated May 3 1 , 2004 

Response to Office Action A jpril 1, 2004 



Amendments to the Claims: 



This listing of claims will replace all prior versions, and listings/of claims in the application: 
Listing of Claims; 

* 

1 . (Cuiretitly Amended) A scuiiconductor device comprising: 

a semiconductor chip having ft planar active surface including an integrated 

circuit protected by an inorganic overcoat, said circuit having metallisation patterns 

incliiding a plurality of contact pads; and 

each of said contact pads having aii added conductive layer on said metallization, 

said added layer having a conformal surface adjacent said chip, including peripheral 

portions of said overcoat, and a planar outer sxirface defining a flat outline substantially 

parallel to the chip surface, said outer surface suitable to form metallurgical bonds 

without melting. ^ 



2. (Currently Amended) The* device according to claim 1 further comprising: 

a non-conductiye adhesive layer over said overcoat, fllUng the spaces between 

said added condtictive layers on each of said contact padsH^^ 

wh e rein tho planar outer flurface dofimng a flat outline is GUbatantially pflrallol to 

th e chip durfao e. 



3. (Withdrawn) The device according to claim 1 further comprisiing: 

a distribution of said contact pads arrayed in the center of said chip iix close 
proximity to the chip neutral liiie. 
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4. (Original) The device according to claim 1 wherein said chip metallizatioTi is 
aluzniniim, copper, or alloys thc^reof. 



5. (Original) The device according to claim 1 wherein said conductive hiyer consists 
of at least two conductive sub-layers, one being a conductive diffiisiAn battier, the other^ 
outer layer being bondable. 



6. (Original) The device according to claim 1 wiierein said conductive difflision 
barrier is selected from a ffcoxxp consisting of nickel, vanadium, titanium, tungsten, 
tantalum, osmium, chromium^ and aluminum. 



■t- 



7. (Original) The device according to claim 1 wherein said bondable layer is 
selected from a group consisting of gold, palladium, platinum, silver, and alloys thereof. 



8, (Original) The device according to claim 1 wherein said outer surface has a 

i 

flatness suitable for metal interdiflusion with another flat surface formed by a metal 
suitable for interdiffusion. 



9, (Original) The device according to claim 1 wherein said inorganic overcoat is 
moisture impermeable and stiff, ^ 



10. (Withdrawn) The device according to claim 1 further compnstag: 
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a distribution of said contact pac^ such that an area porcionj of said aciive chip 



sur&ce is available for alLacIiiiig a tlicmuilly conductive plate» $aid plate having a 

+ 

thickness compatible with the thickness of fu^id conductive pad layCir. 



IL (Withdrawn) The device according to claim 10 wherein said plate has an outer 

r 

si^ce suitable for metallurgical bonds. 



12. (Wiljidravvn) The device according to claim 10 wherem said plate surface is 

» 

solderable. 



13. (Wilhdniwu) Tlie device auxording to claim 10 wherein said contact pad$ are 

> . ■ ♦ ' . ' ' ■ 

arrayed along the periphery of said chip anfl .said plate is located inside said periphery. 



14. (Withdrawn) The device according to claim 10 wherein said contact pads are 
aitayed in the center of said chip and said plate is fonned as a &ame ^ound said contact 
pads. . ' ■ ' 



15. (Original) The device according to claim 1 wherein said semiconductor chip is 

■ ■ ^ 

made from a material selected from a group consi^stiiig of silicon, silicon gcnnanium, 

i 

gallium arsenide, and any other semiconductor material used in intef>rated circuit 
fabrication. 
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I6i (Withdrawn) The device according to claim 1 fUrtlier coiiiprlsiiig eiicapsulation 

* 

material protecting ai Icu^l Ihe chip surface opposite doid active i^uxface. 



17- (Withdrawi) The device according to claim 16 whereiii said eiicapsulation 

a * 

material is a molding compound. 



18. (Withdrawn) The device according to clairn 1 Amher comprising a metallic or 
insulating substrate having terminal pads aligned with the distribution of said chip contact 
pads, each teiminal pad being bonded to one of said chip contact pads having said added . 
layer* respectively, such that electrical coniact between said chip and said substrate is 

t^sLabli^jlied^ wllilc forming a gap thcircbetween having a width of approximately 



added layer thickness. 



19. (Withdrawn) The bonding according to claim 1 8 wh^in said bonding is selected 
from a group of techniquesiand materia^^ 

direct welding by metallic interdiffusion; 

attachment by solder paste; and 

attachment by conductive adhesive. 



20. (Withdrawn) The device according to claim 18 further comprisinc encapsulation 

♦ 

} ■ * 

material protecting at least the chip surface opposite said active surface and filling said 

« 

gaps. 
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21, (Withdravvn) The device according to cl^ini 18 fVurther coikprbiiig a substrate 
addition i>uiL2iblc for attaching said device to a board, said addition selected from a group 
consisting of 5ol<ter balls, conductive lands, and bondable surf&c<^ finislT, 



22. (Original) The device according to claim 1 furthei: comprising a protective layer 
on the chip surface opposite said active surface, said protective layer shielding against 
light and disturbing environmental influences. 



23. (Original) The device according to claim 22 wherein said protective layer 
comprises hardened polymeric material. 



24. (Withdravwi) A semicofiductor device comprising: 

a semiconductor chip having a planar active surface Including an integrated 
circuit, said sur^ce having an inorganic protective overcoat and an organic protective 
overcoat,, and $aid^ circuit having metallization patterns including a plxirality of contact 

pads; N 

each of said contact pads having an added conductive layer on said nietallization;, 
said added layer liaving a cciiformal .surface adjacent said chip, including peripheral 
portions of said overcoats, and a planar uulcr smfacc, said outer suriiicc suitable to form 
metallurgical bonds without melting. 



25, (Withdrawn) The device according to claim 24 wherein said organic overcoat is 
heat-resistant and compliant. - ^ . 
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26. (Withckawn) A semiconductor asseinbly comprieing: 

a semiconductor chip having a planar active sur&ce including an integrated 
circuit protected by an inorganic overcoat^ said circuit having metallization patterns - 
incltiding a plurality of contact pads^ each of said contact pads having an added 
conductive layer on said metallization, said added layer having d conformal siuface 
adjacent said chip and a planar outer suriace^ said outer surface suitable to form 

* 

metallurgical bonds without melting; and 

an assCTibly board having a plurality of planar^ metallurgically bondable terminals 
pads in a distribution aligned with die di>Uibutlon of said chip cotitact pods; said chip 
mctallurglc ally bonded to said board so tKat each of said chip contAct pads is connected 
to a corresponding hoard terminal pad. * 

1 > 

27. (Withdrawn) The assembly according to claim 26 wherein said assembly board is 
selected from a gjoup consisting of organic materials. Including FR-4, FR-^S^ and BT 
r^in, with or without $trengthem'ng> thermally modulating fibers, or CTE-matching 
fillers; metals; and ceramics. 

i 

28. (Withdrawn) The iisseinbly according to claim 26 wherein said bo$ird terminal 

- * ■ 

pads comprise an outer surface selected from a group consisting of gold, palladium^ 
!dlver» platinum and alloys thereof. 
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29. (Withdrawn) The assembly according to vlaiux 26 whereii said metallurgical 
boiiding of sold outer layer surface of said contact pads to s^d termm^tl pads i$ selected 
frohi £1 group of techniques and materials comprising: 

dirwt welding by metalUc interdifiusioii; 
attachment by solder paste; and 
attachment by conductive adhesive. 

30. (Withdrawn) The assembly according to claim 26 wherein said semiconductor 

. J- 

chip has an additional organic protective overcoat over said inorganic overcoat. 

♦ 

■I 

31. (Withdrawn) The assembly according to rJ^im 26 wherein said semiconductor 

chip hflLR a non-conductive adhesive layer over said overcoat, filling the spaces between . 
said added conductive layers on each of said contact pads and further being attached to 
said assembly board. . . 

32. (Withdrawn) A method for fabricating a semiconductor device comprising a 

semiconductor chip having . a planar active surface including an integmted circuit 

* 

protected by an inorganic overcoat^, and a tnetallization pallein including a plurality of 
cgntacl pzids, wuuipxismg the step of: 

deppsiti^ at least one tiM&A conductive layer on said metalli2ation of said 
contact pads, said added layer having a corifonnal surface adjacent said chip and a 
portion of said overcoat, and a planar outer surface, said outar suiface suitable to form 
metallwgical boiids Aviifaout meltiDg. 

* a. 
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33. (Withdravyn) TJie method according to claim 32 wherein said step of depositing 

is selected from a group consisting of sipiittering, evaporatine;, and plating. 



34 . (Withdrawn) The method according to claim 32 wherein said step of iahricating a 
planar outer surface of said added layer comprises the step of deposifing said at least one 
added conductive layer by electroless plating. 



35. (Witbdmwh) The method according to claim 32 wlierem said step of fabricating a 
planar outer surtace of said added layer oprupiise^ llic step of depositing said at least one 

added voiiductive layer by screen printing. 



36. (Withdrawn) The method according to claim 32 wherein said step of fiabricatiiig a 
planar outer surface of said added layer comprises the step of depositing said at least one 
added conductive layer as connecting bridges between support islands Ibimed of 
protective overcoat. 



37, (Withdrawn) A method tor fabricating a semiconductor assentbly comprising the 

. ■ ■ » ' 

steps of: 

providing a semiconductor chip having a planar active surl^ce including an 

integrated circuit protected by an inorganic overcoat, and a metallization pattern 

including a plurality of contact pads, each of said contact pads having an added 

conductive layer on said metallization and a portion of said overcoat, said added layer 
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having a conforaial surface adjacent said chip and a plaum outc* sur&cc, said outer 
surface suiUiblc lo foirm metallurgical bonds without melting; 

providing an assernhly board having a plurality of planar, metallur^cally 
bondable tenninal pads in a distribution aligned with the distribution of said chip contact 
pads; 

aUgnJng said added chip metallization and said board pads so that each of said 
chip contact pads is connected to a corresponding board terminal pad; and 
metallurgically bonding said chip metallization and said board pads. 



38. (Withdrawn) The method according to claim 37 whcicm said bonding comprises 
one of die folloivixig assembly techniqaes: 

direct welding byimetal lie interdiffusion; 

attjwjhing including solder paste; 

attaching including a conductive adhesive. 
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